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Black, (2001) hypothesised that the structure of endosperm starch may influence nutrient 
digestibility and animal performance because the branching structure of amylopectin disturbs the 
close packing between the polymer chains of amylose, making a cereal with high amylopectin 
('waxy') starch more digestible than a less-branched ('normal') cereal. 
However, it has also been reported that waxy barley contains more cell wall non-starch 
polysaccharides (NSP) than normal barley, which could limit access to starch by digestive enzymes 
(Xue et al. 1991). Fine grinding and supplementation of a 'waxy' grain with enzymes that degrade 
NSP might increase starch digestion by increasing contact with amylolytic enzymes. In this 
experiment, we defmed how the type of starch in the endosperm, particle size and supplementation 
with exogenous enzymes changes digestibility of wheat-based diets fed to weaner pigs. 
The experimental design was a 2 x 2 x 2 factorial with the factors being starch structure 
(waxy vs normal, variety Janz), particle size [560 (fme) vs 930 (coarse) f.-1m] and enzyme addition 
(±Grindazyme™ 5000, minimum activity 5000 U/g endo-1,4-fJ-glucanase and 12000 U/g endo-1,4-
fJ-xylanase, Danisco Animal Nutrition, UK). Forty-eight male pigs (Landrace x Large White) 
weaned at 21 days of age (6.0 ± 0.08 kg) were used. The diet contained 650 g/kg wheat and 1 g/kg 
Ti02 added as an inert marker for calculating faecal digestibility. All diets contained similar 
concentrations of calculated digestible energy (14.4 MJ/kg) and available lysine (0.80 g/MJ DE). 
The pigs were fed for 10 days after weaning, and faecal 'grab' samples were collected at 0800, 
1000, 1200, 1400 and 1600 h for three consecutive days from day seven. The GLM procedure of 
Mini tab (Mini tab Inc., P A, USA) was used for statistical analyses. 
Table 1. Effects of waxy or normal starch of wheat (W), particle size (P) and enzyme addition (E) 
on faecal digestibili!Y coefficients (DC) determined with male weaner ~igs (n=6). 
Wheat Waxy Janz NormalJanz 
Significance1 SEM 
Particle size Coarse Fine Coarse Fine 
Enzyme + + + + w p E PxE 
DCswoh 97.1 98.8 98.2 99.0 97.8 99.0 99.3 99.4 0.17 t ** ** t 
DCoE 75.1 76.2 76.3 72.6 73.2 76.9 76.9 76.3 0.62 NS NS NS t 
DCcp 69.0 73.1 72.9 65.1 71.8 75.1 76.2 70.7 0.96 t NS NS ** 
NS non-significant, tP<O.lO, **P<O.Ol; GE=gross energy; CP=crude protein. 
Amylopectin content had no effect on nutrient digestibility, although the waxy wheat tended 
to have a higher starch (98.9 vs 98.2%, P=0.06) and protein (73.5 vs 69.7, P=0.06) digestibility 
after weaning than the normal wheat. Fine grinding (99.0 vs 98.1 %, P<O.Ol) and the enzyme (99.0 
vs 98.1%, P<O.Ol) increased starch digestibility at the faecal level. The DCCP was influenced 
(P<O.Ol) by an interaction between particle size and enzyme supplementation, such that finely-
ground wheat plus the enzyme caused a decrease in faecal digestibility. These data suggest that the 
faecal digestibility of wheat for weaner pigs depends of the structure of starch, particle size and 
enzyme, but the response differs according to the nutrient in question. 
Grains were provided through the 'Premium Grains for Livestock Program' coordinated by the Grains Research and 
Development Corporation. 
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